Abstract. The indoor air temperature of greenhouse is an important parameter in environmental monitoring. Existing research on it has many, and the mathematical models have been made. But the obtained models do not apply to the northern areas features of dry and cold. On the basis of previous studies, the indoor air temperature model of greenhouse will be re-modeling by using the regression analysis method in this paper. Analysis each convection heat transfer coefficient of the model and re-established them. In the case of known the outdoor weather conditions, the solution of the indoor temperature will be implemented by using the computer programming. And the data of a period is selected randomly from the observational data to validate the model is feasible and applied.
Introduction
There are many advantages in China's light greenhouse, but the environmental control level of greenhouse is still lower. The artificial experience is still the main force, and theoretical and practical guidance is lacking. The indoor air temperature of greenhouse is an important parameter in environmental monitoring. Predecessors have done a lot of research on the prediction model of the indoor air temperature of greenhouse. But most studies have been done for the greenhouse in Beijing. [1, 2] And the obtained models do not apply to the northern areas features of dry and cold.
The prediction model of the indoor air temperature of greenhouse which can be used in the northern areas features of dry and cold can predict the daily change of temperature with time. According to forecasts, the staff can regulate the temperature actively, so that the crops can be provided the best growth temperatures.
The model to be build up on the basis of previous' work, and the indoor air temperature model of greenhouse will be re-modeling by using the regression analysis method. Analysis each convection heat transfer coefficient of the model and re-established them. The typical areas and typical greenhouse will be chosen for the study. And using the known conditions to validate the model is feasible and applied. 
Heat balance differential equation of indoor air temperature
The heat balance differential equation used in this paper mainly by heat conduction differential equation. The model conditions have been simplified some. And according to the heat transfer principles and the law of conservation of mass and energy, the physical processes in the greenhouse have been considered comprehensively. The thermal change has much effect on thermal environment of greenhouse caused by heat change and moisture variation which come from solar radiation, heat convection, radiation heat transfer, heat exchange and natural ventilation. [3, 4] 
Known by the Newton's law of cooling, the convection heat transfer energy from gas A to solid B can be shown as this.
In this equation, The indoor air is heated mainly by the hot-water heating pipes. And the heat transfer between heating pipes and the indoor air is carried out by convection.
The energy of the indoor air temperature coming from hot-water heating is h Q . It can be shown as this. Through the equations of (2), (3), (4),and (5), the heat balance differential equation of indoor air temperature can be simplified as this.
Heat convection coefficient--
Heat convection is the heat transfer which happened on the liquid flows through the solid surface. In the greenhouse which has the small natural ventilation, rising or declining the indoor air temperature is mainly through the heat convection with the cover, the ground soil, plants and other heat transfer to achieve.
There are many essays about the heat convection in overseas. And the studies in this respect are also very mature. The arithmetic in these studies can be used in our country greenhouse. The heat convection coefficient can be shown as this. [ 
Based on such expression of the heat convection, each heat convection coefficient of the heat balance differential equations can be explained to 
Known conditions of this model

Structural parameters
To facilitate the calculation, the greenhouse structure can be approximately regarded as the following graphic which does not affect the results on the premise. 
Known conditions (Temperature indicators)
1) The 24-hour predicted values come from the weather forecast. They include the outdoor air temperature, the outdoor humidity, the wind velocity, the wind direction and the uitraviolet intensity. 2) Each average of the data calculated by hour is obtained. And the data of the cover temperature, the soil temperature, the rear wall temperature, the rear slope temperature, the crop canopy temperature and indoor air temperature is detected by the greenhouse monitoring system.
Experimental data is the observed data which can stand for the northern areas features of dry and cold. Use nonlinear regression analysis to optimize the parameters which comes from this heat balance differential equation of indoor air temperature. Nonlinear regression analysis is using least square method to estimate the parameters of non-linear model. Formula six is used to the regression equation 
Interpretation of result
Validation data used the data of the weather including sunny, cloudy and cloudy.
Diagram one and diagram two shows that the variation trend with time of predicted values and measured values is consistent. And the temperature contrast between predicted values and measured values is small. The average relative error is less than 10%. Therefore, the simulation results which calculated by the mathematical model of are reliable. The two diagrams also show that the maximum between predicted values and measured values present to 9 o'clock and 10 o'clock after lifting up the quilt used to keep warm. Because the solar radiation light into the indoor, the indoor air temperature shoot up. But this prediction model cannot predict it. So this is the model should be improved.
Conclusion
The rebuilding heat transfer coefficients apply to the northern areas features of dry and cold. So the prediction model of indoor air temperature is feasible and applied. But the values predicted are not good after lifting up the quilt. And the problem will be studied next.
